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Only when molecular level understanding of polymer--drug formulations is available is it possible to make targeted changes to the components with the aim to optimize physico‐chemical properties. Ideally, drug delivery platforms should carry large amounts of cargo, while simultaneously maintaining suitable stability and efficient release. In practice, drug formulations such as solid dispersions and soluble drug delivery systems (DDS) comprising polymeric micelles have attracted a lot of attention[1](#anie201908914-bib-0001){ref-type="ref"} and several have made their way onto the market in the form of drug delivery platforms, health care products, and biomaterials.[2](#anie201908914-bib-0002){ref-type="ref"} However, the large body of published reports on DDS is not mirrored by therapeutic advances and benefit to the patient.[3](#anie201908914-bib-0003){ref-type="ref"} Complexity and reproducibility are important points to be considered for applications of polymers in nanomedicine.[4](#anie201908914-bib-0004){ref-type="ref"} A molecular level understanding of these combined "macromolecule/small molecule" materials that would help to systematically address these points is difficult to obtain due to their complex nature and lack of long‐range order. Therefore, the prevailing picture across the literature for self‐assembled polymeric micelles encapsulating drug molecules is that of a well‐defined core--shell particle, where the hydrophobic core contains the drug molecules and the hydrophilic shell of the particle has a protection and solubilisation function.[5](#anie201908914-bib-0005){ref-type="ref"} This image is dominated by the view from the outside. In this context, the work of Callari et al. was inspirational, because they were amongst the first to analyse how the structure of a polymer micelle might be affected by the presence of drug molecules.[6](#anie201908914-bib-0006){ref-type="ref"} Their study shows that a higher loading reduces the cellular uptake and cytotoxicity in vitro; this is attributed to an increased packing density of the particle. In this case, a glycopolymer with discrete anchoring points for the Pt drug was used. However, the majority of DDS rely on physical encapsulation featuring less well‐defined interactions. For such physically loaded micelles, this effect---a decrease in dissolution with increasing drug loading---is also well known.[7](#anie201908914-bib-0007){ref-type="ref"} Here, we utilize solid‐state NMR spectroscopy in combination with complementary tools to generate detailed insight into ultrahigh‐drug‐loaded polymeric micelles on the molecular level to understand the interplay between drug loading and the bulk properties, for example, dissolution behaviour, of such formulations. We envisage this structure--property relationship to serve as the basis for defined and systematic modifications aimed at extracting the best from both worlds---high loading and high release.

To build a bridge from experimental observations to a structural model, we used the amphiphilic triblock copolymer poly(2‐methyl‐2‐oxazoline)‐*block*‐poly(2‐*n*‐propyl‐2‐oxazine)‐*block*‐poly(2‐methyl‐2‐oxazoline) (pMeOx‐*b*‐pPrOzi‐*b*‐pMeOx=A‐pPrOzi‐A=**P**) (Scheme [1](#anie201908914-fig-5001){ref-type="fig"}). Due to the weak hydrophobic character of pPrOzi, the polymer chains self‐assemble in aqueous solution only in the presence of hydrophobic guest molecules.[8](#anie201908914-bib-0008){ref-type="ref"} These assemblies could be identified as spherical and worm‐like micellar structures in SANS and cryo‐TEM experiments.[8](#anie201908914-bib-0008){ref-type="ref"}, [9](#anie201908914-bib-0009){ref-type="ref"} The natural product curcumin (CUR) is encapsulated as a model compound due to its very low aqueous solubility, straightforward spectroscopic detection at very low concentrations, and the absence of signal overlap with the polymer in the NMR spectra. CUR with 77 % purity was used as received. Additionally, A‐pPrOzi‐A (**P**) can incorporate large quantities of curcumin (\>50 wt. %) enabling the preparation of formulations with different, well‐defined loadings.[10](#anie201908914-bib-0010){ref-type="ref"} A set of three different formulations, CUR‐2‐P, CUR‐6‐P, and CUR‐11‐P, was prepared.[10](#anie201908914-bib-0010){ref-type="ref"}, [11](#anie201908914-bib-0011){ref-type="ref"} This corresponds to 2, 6, and 11 g L^−1^ CUR per 10 g L^−1^ of the polymer, respectively, before freeze‐drying (Chapter S1 of the Supporting Information). At the highest loading, the number of curcumin molecules per polymer chain exceeds the number of repeating units of the inner, more hydrophobic polymer block.

![Structural formula of the components used in this study: The amphiphilic block copolymer P encapsulates curcumin by self‐assembly into polymeric micelles (schematic drawing on the right).](ANIE-58-18540-g006){#anie201908914-fig-5001}

In standard dissolution tests using pressed tablet discs, no detectable dissolution was observed for crystalline curcumin within two hours, while amorphous CUR exhibited a low but noticeable dissolution (Table [1](#anie201908914-tbl-0001){ref-type="table"} and Figure S2). Formulating CUR with A‐pPrOzi‐A improved the dissolution rate up to 6000‐fold (CUR‐2‐P) with the dissolution behaviour strongly depending on the drug loading (Table [1](#anie201908914-tbl-0001){ref-type="table"} and Figure S3). For all formulations, required tablet discs were prepared from freeze‐dried samples.

###### 

Experimentally determined dissolution rates with lag times as well as results from hydrophobicity testing.

+---------------+------------------+--------------------------------+----------------------------------------+
| Sample        | Lag time \[min\] | Dissolution rate               | Water uptake (wt. %) at 80 % RH^\[b\]^ |
|               |                  |                                |                                        |
|               |                  | \[μmol min^−1^ cm^−2^\]^\[a\]^ |                                        |
+===============+==================+================================+========================================+
| CUR‐2‐P       | 0                | 6.2±0.5                        | 30                                     |
+---------------+------------------+--------------------------------+----------------------------------------+
| CUR‐6‐P       | 24               | 2.6±0.8                        | 16                                     |
+---------------+------------------+--------------------------------+----------------------------------------+
| CUR‐11‐P      | N/A              | 0.025±0.008                    | 15                                     |
+---------------+------------------+--------------------------------+----------------------------------------+
| amorphous CUR | N/A              | 0.001±0.0004                   | --                                     |
+---------------+------------------+--------------------------------+----------------------------------------+

\[a\] Mean ± SD (*n*=3). \[b\] *n*=1.
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CUR‐2‐P with the lowest CUR loading began to dissolve immediately after the start of the experiment with a dissolution rate of 6.2 μmol min^−1^ cm^−2^), which was the highest among the tested samples. When the CUR loading is increased (CUR‐6‐P), the dissolution rate drops by a factor of two and a lag period of 24 min is observed. This change is even more pronounced at the highest CUR loading (CUR‐11‐P) with the dissolution rate decreasing by a factor of 100. Although this dissolution rate is still 20 times faster than that of amorphous CUR, it shows that the highest loading of a compound may not always be the most desirable formulation for (oral) administration. A two‐sided t‐test confirmed that the observed differences between CUR‐2‐P and CUR‐6‐P as well as between CUR‐11‐P and amorphous CUR are statistically significant (*p ≤0.05*). To explain the differences in the dissolution behaviour, crystallisation could be excluded based on a longer PXRD measurement of the swollen tablet which gave no indication of crystallisation (Figure S16). The high stirring speed (4800 rpm) used here also suffices to exclude a resident water layer as a diffusion barrier. However, the formation of a highly viscous gel layer is conceivable. The dissolution studies were supplemented by water uptake experiments at 80 % relative humidity. After 24 h, the formulations with lowest loading showed a 30 % weight gain, while weight gains of 16 % and 15 % were observed for CUR‐6‐P and CUR‐11‐P, respectively, illustrating the increasing hydrophobicity of the latter.

To derive a structural model that can explain these experimentally observed bulk properties, the freeze‐dried formulations were characterized by powder X‐ray diffraction (Figure S13). For neat CUR, a distinct pattern of clear diffraction peaks was observed in agreement with the most stable, monoclinic crystal form (CSD ref. code: BINMEQ05[12](#anie201908914-bib-0012){ref-type="ref"}). In contrast, all formulations lacked long‐range order; they were X‐ray amorphous. However, trends observed for the broad halo indicate changes in local order. NMR spectroscopy is particularly sensitive to the local environment of NMR‐active nuclei and can thus be a powerful probe of such local or short‐range‐order phenomena. Therefore, the samples were dissolved in the non‐selective solvent CDCl~3~ (no micelles, individual components) or selective D~2~O (CUR loaded micelles) and subsequently analysed by NMR spectroscopy in solution (Figures S4--S6). While CDCl~3~ readily dissolves both CUR and the polymer, the CUR signals could barely be observed in D~2~O. Only the polymer resonances were clearly distinguishable, suggesting that CUR in the micellar core behaves more solid‐like, which agrees with recent fluorescence spectroscopic analysis at very low loadings.[13](#anie201908914-bib-0013){ref-type="ref"} This hampers the detailed analysis and shows that NMR analysis in solution is not a suitable tool to study proximities and intermolecular interactions in these polymeric micelles. Diffusion (DOSY) NMR measurements of the three formulations in solution yielded diffusion coefficients and thus approximate radii, which agree with previously determined values from dynamic light scattering (both in Table S3).[10](#anie201908914-bib-0010){ref-type="ref"} This shows that information on the size and exterior of these micelles is readily available, while information on the molecular arrangement of and within the micellar core is more difficult to obtain.

Therefore, we turned our attention to solid‐state NMR spectroscopy, which has been shown to be a very powerful analytical technique in the pharmaceutical context for studying amorphous dosage forms in general[14](#anie201908914-bib-0014){ref-type="ref"} and which is particularly sensitive to intermolecular interactions and subtle changes in the local arrangement. For example, Procházková et al. recently used solid‐state NMR spectroscopy complemented by calculations and PXRD for a detailed investigation of polymorphic transformations in glycopolymeric vesicles.[15](#anie201908914-bib-0015){ref-type="ref"} Freeze‐dried formulations were subjected to ^1^H and ^13^C CP/MAS NMR experiments at 24 kHz MAS and 14.1 T. To ensure sample stability upon MAS, the ^1^H NMR spectrum was observed at different times and PXRD was measured after completion of the NMR experiments (Figure S14 b). For a first proof‐of‐principle, the NMR spectroscopic data from the three formulations were compared to spectra for the individual components (as‐received CUR and pure polymer), a 1:1 physical mixture, and quench‐cooled amorphous curcumin (Figure [1](#anie201908914-fig-0001){ref-type="fig"}, scaled according to the individual number of scans). The ^13^C CP/MAS NMR spectra of as‐received CUR and the polymer used for sample preparation are shown in grey and blue. The resonances were assigned based on NMR spectra in solution and previously published assignments based on solid‐state NMR and calculations.[16](#anie201908914-bib-0016){ref-type="ref"} The spectrum of the 1:1 physical mixture (green) is the simple sum of the spectra of the individual components. In contrast, the spectra of the three formulations (yellow, orange, red) clearly differ from the other spectra in peak number, position, width, and relative intensities. Increasing curcumin loading results in a corresponding increase in the relative CUR signal intensities and increasing similarity to the spectrum of quench‐cooled amorphous CUR. Together, this shows that solid‐state NMR spectroscopy provides a solid basis for the systematic analysis of these polymer--drug self‐assemblies, allowing us a detailed look at distinct, loading‐dependent changes. In the following, several regions in the spectra (Figure [1](#anie201908914-fig-0001){ref-type="fig"}, grey highlights) will be discussed in more detail to point out specific aspects of the formulations (Figure [2](#anie201908914-fig-0002){ref-type="fig"} and Figure [4](#anie201908914-fig-0004){ref-type="fig"}). For this discussion, the scaling of the spectra was adjusted for each signal area to show signals with practically equal heights. This facilitates the identification of changes in chemical shifts and the respective line widths. For an overview of all extracted spectral parameters, the reader is referred to the Supporting Information (Table S4). As a general trend, the signals in the formulations attributed to the polymer are all broader than those observed for the pure compound (no micelles present), while those resulting from CUR are narrower than the signals of fully amorphous CUR. This corroborates the concept of an X‐ray amorphous material with different degrees of short‐range order.

![^13^C CP/MAS NMR spectra of amorphous CUR (black), the three formulations (yellow, orange, red with increasing CUR concentration), pure polymer (blue), as‐received CUR (grey), and a 1:1 mixture of the two components (green). All spectra were recorded at 14.1 T and 24 kHz and scaled according to the number of scans of the individual datasets.](ANIE-58-18540-g001){#anie201908914-fig-0001}

![Enlarged sections from the overlay of the ^13^C CP/MAS NMR spectra of CUR‐2‐P (yellow), CUR‐6‐P (orange), and CUR‐11‐P (red) compared to the spectrum of amorphous CUR (black) from Figure [1](#anie201908914-fig-0001){ref-type="fig"}. Here, the signal intensities were scaled to approximately equal height for each individual signal area to facilitate direct comparison. Calculated chemical shifts are represented by vertical lines.](ANIE-58-18540-g002){#anie201908914-fig-0002}

Firstly, the signals corresponding to the quaternary C−OH/C−OMe carbon atoms at ≈150 ppm as well as the signals of the CH~3~ groups of curcumin (≈56 ppm) are compared as they appear to be affected most by increased loading (Figure [2](#anie201908914-fig-0002){ref-type="fig"}, grey ellipsoids). These are the polar groups that are expected to be involved in intermolecular hydrogen bonding, while the enol moiety is mostly involved in intramolecular interactions. This was also underlined by a comparison of theoretical chemical shifts in a complete crystal and for an isolated molecule (Figures S19 and S20). Upon going from low (CUR‐2‐P) to high loading (CUR‐11‐P), the corresponding ^13^C chemical shifts decrease, approaching that of amorphous CUR and the line widths increase. Hence, with higher loadings, the curcumin molecules experience a less uniform molecular environment. Interestingly, the changes in absolute values are greater between CUR‐2‐P and CUR‐6‐P than between the two higher loadings (6 vs. 11). Secondly, the signals of CUR between 110 and 130 ppm give additional insights. These signals belong to the backbone of the CUR molecule (highlighted in light blue). Curcumin in its most stable crystalline form (monoclinic space group *P*2/*n*) does not show any ^13^C signals around 120 ppm as indicated by the calculated chemical shifts (Figure [2](#anie201908914-fig-0002){ref-type="fig"}, black lines). In contrast, analogous calculations for the two other known polymorphs, in which CUR shows a significantly smaller torsion angle (16.1° vs. 46.0°), predict ^13^C resonances in this region of the spectrum (blue lines). Therefore, we can deduce that CUR inside the micelles adopts a range of conformations with little molecular twist.

For further evidence of the involvement of the hydroxy group of CUR in hydrogen bonding with the amide functionality of the polymer, ^1^H NMR spectra at fast MAS were recorded for CUR‐11‐P, CUR‐6‐P, as‐received CUR, and a 1:1 mixture (Figure [3](#anie201908914-fig-0003){ref-type="fig"}). For the formulations, a broad resonance at 9--10 ppm indicated by the red dotted line can be observed, which increases from CUR‐6‐P to CUR‐11‐P and is not present for the as‐received CUR sample or the physical mixture. Resonances at such high ppm values are indicative of hydrogen‐bonding interactions and the signal can be assigned to the OH group. For CUR and the physical mixture, the OH group resonates at a lower value of 7.5 ppm. We attribute this difference to the stronger hydrogen bonds formed between the hydroxyl moieties and the carbonyl of the amide group compared those to the methoxy group of the curcumin molecule, in agreement with GIPAW (CASTEP) calculations on a set of model structures containing similar OH⋅⋅⋅O=CN interactions (Chapter S8). Here, a shift of about 5--6 ppm to higher ppm values was predicted for resonances involved in such hydrogen‐bonding arrangements, which is 1--2 ppm higher than predicted for CUR in form 1 (Chapter S7).

![Overlay of the ^1^H solid‐state NMR spectra of CUR‐11‐P, CUR‐6‐P, a physical 1:1 mixture, and as‐received CUR recorded at 14.1 T and 65 kHz MAS. The enol and the hydroxy moieties of the curcumin are indicated for the respective samples.](ANIE-58-18540-g003){#anie201908914-fig-0003}

Focussing on the polymer, the resonance of the amidic C=O group (≈172 ppm), which can serve as a hydrogen‐bond‐acceptor site, should be sensitive to the presence of CUR. For the neat polymer, only one resonance is observed in the 1D ^13^C CP/MAS NMR spectrum, such that pMeOx and pPrOzi cannot be distinguished. However, in the ^1^H‐^13^C HETCOR spectrum with longer contact times (1.5 ms) three distinct resonances at 172.8, 171.7, and 171.0 ppm are observed, which can be assigned to the pPrOzi carbonyl moiety and the *cis*/*trans* isomers of pMeOx by comparison with ^13^C NMR data in solution (Figure [4](#anie201908914-fig-0004){ref-type="fig"} a). The existence of *cis*/*trans* isomers is well known for tertiary amides such as poly(2‐oxazoline)s.[17](#anie201908914-bib-0017){ref-type="ref"} For the pure polymer, the presence of the isomers is also observed in the solid state, which needs to be taken into account for the construction of a more detailed structural model. Upon CUR loading, the lines broaden and overlapping resonances can be observed. This is due to the distribution of environments and the presence of uncoordinated as well as coordinated amide moieties. To investigate the role of the different polymer blocks and their involvement in the CUR coordination more closely, changes in the chemical shift and line widths for the CH~3~ group of the pMeOx polymer blocks are analysed (Figure [4](#anie201908914-fig-0004){ref-type="fig"} b). The line width increases significantly on going from the unassembled polymer to self‐assembled CUR‐2‐P and further to the CUR‐6‐P and CUR‐11‐P formulations, which lie in the same range. The chemical shift shows only a minor change on going from the pure polymer to the formulation with low loading (0.1 ppm) as expected from the simplified image that CUR is located in the micellar core in the proximity of the more hydrophobic PrOzi residues. With increasing CUR loading, however, a more pronounced change in chemical shift is observed. This indicates that at higher loadings, the hydrophilic polymer blocks become involved in the coordination of CUR. In agreement with this picture, the chemical shift as well as the line width of the propyl‐CH~3~ signal do not differ between the CUR‐6‐ and CUR‐11‐P formulations, for which we hypothesize that the interactions with the hydrophobic micellar core are largely saturated (Figure S9). To confirm this hypothesis, ^1^H‐^13^C 2D HETCOR spectra with a long contact time of 5 ms were recorded to probe intermolecular interactions between CUR and the polymer. The corresponding 2D spectra of CUR‐6‐P and CUR‐11‐P are shown in Figure [4](#anie201908914-fig-0004){ref-type="fig"} c and [4](#anie201908914-fig-0004){ref-type="fig"} d, respectively. As the polymer does not contain any aromatic moieties, cross‐peaks at the ^13^C chemical shift of the polymer observed in this spectral area must originate form CUR--Pol contacts. Such contacts are highlighted by boxes in the colour code introduced in Figure [1](#anie201908914-fig-0001){ref-type="fig"}. The 2D HETCOR spectrum of CUR‐2‐P can be found in the Supporting Information (Figure S11 b). For the formulation with lowest loading, mostly intramolecular cross‐peaks are observed apart from one weak cross‐peak with the CH~2~ unit of the propyl chain at 20.5 ppm. However, the overall intensity is low so that further contacts cannot be fully excluded. For medium loading, additional contacts between CUR and pMeOx are observed, proving the involvement of the pMeOx polymer block. Interestingly, two contacts of different intensity are observed to the carbonyl group. This could be due to *cis*/*trans* isomerism or different degrees of interaction with pMeOx and pPrOzi segments; this requires further investigation. Finally, many cross‐peaks can be observed between CUR and the polymer for CUR‐11‐P. Contacts to all carbonyl environments and the polymer backbone are observed to the already described interactions for the formulations with lower CUR loading. Cross‐peaks located at ^13^C CUR resonances with protons at low chemical shifts could also indicate intermolecular CUR--Pol contacts; however, the interpretation is more complex as the methoxy group of CUR is also observed around 3.5 ppm. Horizontal slices indicate that the peak centre for the cross‐peak at 128 ppm (green) is at lower ppm values than the OMe resonance (grey), but CUR--CUR contacts or intramolecular spin‐diffusion cannot be fully excluded as a source of this cross‐peak. A HETCOR spectrum with an additional spin‐diffusion block of 50 ms according to Duan et al.[18](#anie201908914-bib-0018){ref-type="ref"} showed spin diffusion between the different components (Figure S12 a). This is an indication that no phase separation into domains takes place even at high CUR loadings, which is supported by the observation of only one glass transition for these formulations in a previous study.[8](#anie201908914-bib-0008){ref-type="ref"} As a negative control, a HETCOR experiment for a 1:1 physical mixture did not yield cross‐peaks between CUR and the polymer (Figure S12 b).

![a) Amide region of the ^1^H‐^13^C FSLG HETCOR spectrum of the pure polymer recorded with a contact time of 1.5 ms alongside the ^13^C NMR spectrum in CDCl~3~ (full 2D spectrum in the Supporting Information). b) Comparison of the chemical shift (green) and line width (red) of the CH~3~ group of the hydrophilic polymer block pMeOx for the pure polymer and the three formulations. c) and d) ^1^H‐^13^C FSLG HETCOR spectra of CUR‐6‐P and CUR‐11‐P recorded at 14.1 T and 20 kHz MAS with a contact time of 5 ms alongside the vertical slices extracted as highlighted by the coloured bars. Coloured boxes indicate cross‐peaks originating from CUR--Pol intermolecular contacts. The 2D dataset of CUR‐2‐P can be found in the Supporting Information.](ANIE-58-18540-g004){#anie201908914-fig-0004}

Based on these observations, we can now assemble the puzzle pieces from the various experiments to obtain an overall loading‐dependent, molecular level structural model (Figure [5](#anie201908914-fig-0005){ref-type="fig"}): The unimers self‐assemble into micelles only in the presence of curcumin. For the formulation with the lowest concentration of CUR (CUR‐2‐P), the poorly water‐soluble CUR molecules with only a small molecular twist are mainly located in the micellar core with a distribution of rather defined environments due to hydrogen bonding between the phenolic OH moieties and the amide moiety of the hydrophobic block (depicted in red, Figure [5](#anie201908914-fig-0005){ref-type="fig"}). As these preferred interaction sites become saturated at increasing CUR loading (CUR‐6‐P), the local order of CUR molecules is reduced. Furthermore, CUR molecules are now envisaged to be located at the hydrophilic--hydrophobic interface (in agreement with the raspberry model fitted for SANS data of a comparable system[9](#anie201908914-bib-0009){ref-type="ref"}) and therefore interact increasingly with the repeating units of the hydrophilic block as evidenced by distinct changes in chemical shifts and corresponding cross‐peaks in the 2D HETCOR spectra. These amide functionalities of the hydrophilic blocks (Figure [5](#anie201908914-fig-0005){ref-type="fig"}, in blue) otherwise hydrate and stabilize the micelle. Consequently, in the hydration/dissolution process, CUR molecules now block the hydrogen bond acceptor sites within the shell of the micelle. This correlates with the observed retardation of the dissolution for CUR‐6‐ and CUR‐11‐P. Finally, at the highest loading, not only the core is essentially filled with CUR molecules (smallest degree of short‐range order in the NMR spectra), also the hydrophilic amide units become saturated, essentially physically crosslinking the hydrophilic corona, significantly affecting hydration. This is in accordance with the strongly decreased dissolution rate as observed for CUR‐11‐P1 and an increased radius of the particle, because of the shell being more rigid for these ultrahigh loadings. This overall picture would suggest an increased hydrophobicity of the micelles at higher loadings in agreement with the results in Table [1](#anie201908914-tbl-0001){ref-type="table"} and with a different study on glycopolymers using SAXS and SANS.[19](#anie201908914-bib-0019){ref-type="ref"}

![Schematic model of the structural changes of the polymeric micelles upon loading with curcumin based on the solid‐state NMR data and complementary insights. For each loading stage, the additionally occurring interaction site is depicted.](ANIE-58-18540-g005){#anie201908914-fig-0005}

In general, structural information and understanding on the molecular level is difficult to obtain for drug‐loaded polymeric micelles. In this work, we could show that solid‐state NMR spectroscopy is a versatile toolbox, which can---complemented by other approaches---facilitate the detailed analysis of polymeric micelles, thus improving our structural understanding. NMR spectroscopic data probed changes in the interaction profile with increasing loading. At higher loadings, the hydrophilic polymer blocks were found to participate in the coordination of CUR, which is presumably of critical importance to obtain the unusually high drug loadings of approximately 50 wt. % observed with this platform. This can now serve as a starting point for the rational modification of polymers to maintain ultrahigh loadings, while not having to compromise the release behaviour. Experimental studies will now need to verify if and how optimized nanoparticles for drug delivery can be obtained through this approach. Additionally, the NMR experiments used here can be expanded including further proton‐detected experiments at fast MAS. This would allow the drawing of an even more accurate picture for this and other drug--polymer arrangements. A systematic investigation by varying both polymer and guest molecules potentially also employing isotopic labelling schemes is necessary to, for example, explain the extremely different loading efficiencies observed for structurally similar polymers.[10](#anie201908914-bib-0010){ref-type="ref"}, [20](#anie201908914-bib-0020){ref-type="ref"} Investigation of the samples during storage at a defined relative humidity might give insights into the dissolution mechanism. Moreover, exploration of the complementary insights from pair‐distribution functions based on PXRD or probing the internal micellar structure by SANS should also be very valuable to learn more about these interesting systems.
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